Oxygen-regulated expression of the erythropoietin gene in the human renal cell line REPC.
Erythropoietin (EPO), the key hormone in red blood cell renewal, is mainly produced in the adult kidney. Anemia and hypoxia substantially enhance EPO expression to increase erythropoiesis. Investigations of the cellular physiology of renal EPO production have been hampered by the lack of an adequate human cell line. In the present study, we present the human kidney cell line REPC (for renal Epo-producing cells), established from an explanted human kidney exhibiting EPO gene expression and release of the EPO protein in an oxygen-dependent manner. Hypoxic induction of EPO mRNA showed the typical transient increase and peak in expression after 36 hours under continuous conditions of hypoxia. Bioactive EPO protein accumulated in the culture supernatant. The induction of EPO gene expression in REPCs critically depended on the activation of hypoxia-inducible transcription factors (HIFs). SiRNA treatment revealed that the expression of EPO was largely dependent on the activation of the transcription factor complex HIF-2. In addition, hepatic nuclear factor 4α was shown to be critically involved in hypoxia-induced renal EPO expression. Using the human kidney cell line REPC, we provide for the first time a powerful tool with which to study the cellular and molecular regulation of renal EPO production.